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We will use here the notation and terminology of Lecture 5.

For Questions 7.1 through 7.5, consider the following matrices:

A= [11 g g] B= [120 _12} C= {—15 g _04]

Question 7.1: Find the matrix product AC or state that it is undefined.
Question 7.2: Find the matrix product BA or state that it is undefined.
Question 7.3: Find the matrix product AB or state that it is undefined.
Question 7.4: Find the matrix product AC” or state that it is undefined.

Question 7.5: Find the matrix product CT A or state that it is undefined.

We have seen that when X is a 1 x n row vector and y is an m x 1 column vector, then the
inner product Xy may not exist. But the so-called outer product yX always exists. It is a matrix
C = [¢ijlmxn of order m x n of the following form:

Y1 [yiz1 ... Ty ... Y1Tp ]
yX= | v [ml N T a:n] = |yr1 ... YiTj ... YTy
[ Y L YmT1 o YmT; . YmTpl

Consider X = [2 4 —1] and y = [ 3

] for which the inner product Xy is undefined.

Question 7.6: Find the outer product of the above vectors X and y.

For every angle «, let us define a matrix

__|cosa —sina
@ lsina cosa

Question 7.7: Derive a formula for the product RoRp that is as simple as possible.
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Question 7.8: Let v be the 1 x m row vector all of whose elements are 1, let w be the n x 1

column vector all of whose elements are 1, and let A be an m xn matrix. Give verbal descriptions
of VA and of Aw.

For Questions 7.9 through 7.12, consider an arbitrary matrix A of order m X n, where m and n
are positive integers.

Question 7.9: True or false? “For any matrix A, the product AA” is always defined.”
Question 7.10: True or false? “The product AA of A with itself is always defined.”
Question 7.11: True or false? “If m = n, the product A A has the same order as A.”

Question 7.12: True or false? “AA” and AT A always have the same order.”



